RESUMO -Cordia curassavica (Jacq.) Roem. & Schult. (= Cordia verbenacea DC.), Boraginaceae, tem sido tradicionalmente utilizada com propósitos medicinais. Este estudo verificou o comportamento da espécie em condições similares ao ambiente natural, alta intensidade de luz e solo de restinga e em condição de baixa intensidade de luz e substrato adubado (solo distroférrico mais húmus de minhoca). valiaram-se o crescimento da planta, o rendimento de extratos brutos de folha, o número de substâncias encontradas em cromatografia de placa no extrato alcoólico e a toxicidade do substrato. Os resultados indicaram que o crescimento da biomassa de raiz, de caule e de folhas em alta ou baixa intensidade de luz foi similar, mas menor em solo de restinga que em solo adubado. O rendimento relativo de extratos em éter de petróleo e alcoólico foi maior em alta intensidade de luz e substrato adubado. A intensidade de luz e o tipo de substrato não afetaram o número de substâncias detectadas no extrato alcoólico ou a toxicidade desse extrato. Manchas correspondentes ao ácido rosmarínico foram evidenciadas apenas em algumas amostras de extrato alcoólico, não permitindo a verificação do efeito dos tratamentos sobre sua produção.

INTRODUCTION
Cordia curassavica (Jacq.) Roem. & Schult. belongs to the Boraginaceae family and it is found from Central America to southern Brazil, occurring in sandbanks (SMITH, 1970) . As most plant species, C. curassavica produces compounds of the secondary metabolism for their ecological relationships. The main ecological functions of the secondary metabolites in plant species is its protection against viral, bacterial and fungi diseases, grazing, attraction or repletion of other organisms and resistance to environmental stresses Revista Árvore, Viçosa-MG, v.34, n.3, p.417-423, 2010 (ALMEIDA-CORTEZ, 2003) . These secondary metabolites can present medicinal properties for human beings. The alcoholic extract of C. curassavica is the main form utilized by the population for disease treatment (SMITH, 1970; AKISUE et al., 1983) . Pharmacological and chemical studies have demonstrated the presence of compounds with anti-inflammatory properties in leaves of C. curassavica (CARVALHO Jr. et al., 2004 , FERNANDES et al., 2007 . Rosmarinic acid, a phenolic secondary metabolite found in at least 14 plant families, presenting antiviral, antibacterial, anti-inflammatory and antioxidant activities (Petersen & Simmonds, 2003) was isolated from C. curassavica, showing specific inhibitory effect on the edema caused by poison of the Bothros jararacussu snake (TICLI et al., 2005) . This snake is responsible for the majority of ophidian accidents registered in Brazil (BOCHNER e STRUCHINER, 2003) .
The nature and the amount of secondary compounds produced by plant species during its development depends on internal plant factors, as well as environmental factors, which can act directly on the synthesis of the secondary metabolites, or indirectly, increasing or decreasing the biomass of the plants (GOUINGUENÉ e TURLINGS, 2002) . Light intensity and substratum fertility can influence the quantity and quality of secondary metabolites (RODRIGUES et al. 2004; VALMORBIDA et al. 2007 ) and can also increase or decrease plant biomass (ALVARENGA et al., 2003; MORATELLI et al., 2007) .
The aim of this study was to investigate the influence of light intensity and substratum fertility in plant growth of C. curassavica and in the quantity and quality of secondary metabolites. Plant growing conditions and experimental design: The experiments were conducted outdoors, at the campus of the "Federal University of Santa Catarina", Florianópolis, the state of Santa Catarina, Brazil. For the light treatment, plants in plastic bags (3L) filled with mixed substratum (substratum composed of dystroferric red nitosoil and earthworm humus of California, ADUPLAN-CREA-061623-6 in the proportion of 1:1) were separated into three different light environments: 100%, 70% and 20% of full sunlight. The light environments were produced by fastening a layer of neutral black polyethylene screens, with different mesh sizes, to the top and sides of wooden frames of 1.0 x 1.0 x 1.0 cm (boxes). For the substratum experiment, the plants, in plastic bags (3L) filled with mixed substratum as describe above or sandy soil from sandbanks, were placed in 100% full sunlight. The level of Photosynthetic Active Radiation (PAR) of full sun light was mesured by an LI-COR 250 light meter with LI-COR quantum sensors (LI-COR, Lincoln, Neb, USA). The maximum PAR of full sunlight at noon, on a typical summer day, was 1800 µmol m -2 s -1 , 70% light was 1260 µmol m -2 s -1 and 20% light was 360mmol m -2 s -1 . The plants were watered every day with tap water. The boxes (three boxes per treatment, with three plants per box) were randomly distributed in an open area. The first harvest was made before the beginning of the treatments and the second, after 72 days of growth for light experiment and after 201 days of the growth for substrata experiment, due to the very low plant growth at sandy soil. Nine plants per treatment were harvested for measurements.
MATERIAL AND METHODS
Measurements:
The dry mass was determined with a scale after drying the plant material for 72 hours at 80 o C. The leaf area was determined by drawing the contour of leaves on paper, which was then cut and weighed and this weight was compared with the weight of 1 cm 2 of the same paper. Mean relative growth rate (RGR) and mean leaf area ratio (LAR), were calculated throught the classical growth analysis according to Hunt (1982) , using the equations RGR = (log e W 2 -log e W 1 ) / (T 2 -T 1 ); LAR = [(L A1 / W 1 ) + (L A2 / W 2 )] / 2; where W is plant dry mass, L A is leaf area, and T 2 -T 1 is the time interval between harvests.
Crude extracts: Leaf tissue was extracted in petroleum ether, chloroform and ethanol (100mg fresh leaf tissue/20ml) for 48 h, forming petroleum ether, chloroform and ethanolic extracts. The extracts were filtered and evaporated to dryness on a rotatory evaporator, between 40 and 60 °C. The remaining dry mass after evaporation of the solvent constituted the crude extract. For the extractions, nine plants, three leaves per plant, for each treatment were utilized, performing nine extracts of each solvent per treatment. The leaves of each plant were cut in little pieces and weighed together. The leaves taken for the extractions corresponded to the last leaves with total expansion.
Analysis of the chemical composition of the ethanolic crude extract and determination of rosmarinic acid:
This determination was carried through Thin Layer Chromatography (TLC) developed in plates of silica gel F 254 , with solution constituted by chloroform, methanol and water (30: 11: 2). The nine ethanolic crude extracts per treatment had been suspended again in ethanol (1:20 mV) and one aliquot of 10 µL of each extract had been applied to the TLC plate. A solution of rosmarinic acid was also applied as a chromatographic pattern. After chromatographic migration, the plates were evaluated under ultraviolet light at 365 and 254 nm. The spots that appeared in each of the wave lengths were marked. After that the plates were sprayed with sulphuric anisaldeide and evaluated again under ultraviolet light, marking the spots that had appeared in each one of these wave lengths.
Evaluation of the toxicity of alchoolic extracts: This was conducted through the bioassay of brine shrimp assay (Artemia salina Leach.), according to Meyer et al. (1982) . For toxicity testing, samples of 10 larvae were added to 5ml of seawater in an assay tube containing the appropriate concentration on extract and maintained for 24hr in the dark (triplicate). Lethal median concentration (LC50) was calculated.
Statistical Analysis:
The comparison between two averages was made through the t test and between three averages, through ANOVA, followed by the Tukey test. To analyze qualitative data from the chromatography the Mann Whitney test was employed, and the results compared 2X2 (100% with 70% and 100% with 20%). The analyses were done using the computational program Statisoft (STATISOFT, 2005) . The data from the brine shrimp assay was analyzed with the qui-square test, with contingency table 2X2, and the Yates correction, using the computational program Probit (USEPA, 2005). Despite the occurrence of the species in sunny areas, such as sandbank regions, some plasticity to adjust to the shadow condition was verified in the plants, when compared to plants under 100% and 20% light intensity, as the decrease in root/ shoot ratio and increase in LAR, alterations which favor light absorption (POORTER, 1999). Although C. curassavica occurs in infertile habitats, such as sandbanks, dunes and beaches (MONTANARI, 2000) , its plants were capable of profiting from the nutritional increase offered by the mixed substratum, which resulted in plants with higher biomass and greater RGR values than plants grown in sandy soil (table 1) . This result is in accordance with Montanari (2000), which had observed greater development of C. curassavica in more fertile substratum.
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Influence of light intensity and substratum in crude extract relative yield
The relative yield of petroleum ether and ethanolic extracts was higher in full sun plants and mixed substratum (table 2). The light and the mixed substratum seem to aid the production of lipophilic substances, which are more soluble in non polar solvents such as petroleum ether, and of hydrophilic substances soluble in ethanol, such as phenolic compounds (FALKENBERG et al., 2003) . The relative yield of chloroform extracts didn't present differences in the light intensity and substratum type (table 2) , probably because the substances that could be extracted in chloroform already would have been extracted in petroleum ether, since the two solvents extract non polar substances.
The Plants grown for 201 days had greater relative yield of crude extracts than 72 day old plants, suggesting that at 201 days the plants were close to budding, an event that normally leads to an increase of secondary compound production (MONTANARI, 2000) .
Influence of light intensity and substratum on production of rosmarinic acid and other substances extracted by ethanol.
Unfortunately it wasn't possible to verify the influence of the treatments on the quantity of rosmarinic acid, since the ethanolic extract of plants, applied on TLC plates, did not show significant presence of rosmarinic acid. Only four of 18 samples from 100% light grown plants (three for fertile substratum and one for infertile substratum) and only two of nine samples from 70% light grown plants, presented spots that, for the chromatographic behavior, could correspond to the rosmarinic acid. This lack of uniformity in the results could be explained by the plant-to-plant variability of rosmarinic acid content (SHETTY, 2001 ).
The average number of substances detected in TLC plate was not significantly different between treatments (table 3) possibly due to the high heterogeneity in the number of metabolites detected through TLC in plants with the same treatment, which resulted in high standard deviations within a single treatment line. These heterogeneities, as discussed above, could be explained by the plant-to-plant variability (SHETTY, 2001; FIGUEIRA et al., 2001 ).
Toxicity of the ethanolic extract on brine shrimp assay
Several works try to correlate the toxicity of plant extract on Artemia salina with antifungal, antimicrobial, antiviral, antiparasitary, trypanosomicide and antitumoral activities (SIQUEIRA et al., 1998) . Ethanolic extracts of C. curassavica leaves proved to be toxic for Artemia salina larvae (figures 2 e 3). However, this toxicity appeared not to be influenced by the light intensity or by the fertility of the substratum of growing plants. The results suggest that the toxicity is not related to the relative yield of the extract, since the relative yield of the ethanolic extract of plants grown was influenced by light intensity and substratum fertility. 
